170 TORREY, grosh; acute pulmonary emphysema 


3. Cocicns, J.: Heliotherapy for Nodoso Erythema, Gr6co M6dicale, 1017, 
xvjh, 37. 

4. Chauffard, A. and Troisor, J.: l^iythdmc noueux exporimonta] par injection 
intradermique do tuberculino, Bull, ot m£m. Soc. m6d. d. hdp. de Paris, 1909, 
xxvi, 7-10. 

5. Dnricr, M. J.: Des ''Tuhcrctiiidcs" cutnn6c9, Ann. do Derm, ot de Syph., 
1890, xxvii, 1431-1430. 

0. Foerstor, 0. H.: The Assodation of Erythema Nodosum and Tuberculosis, 
Jour. Am. Med. Assn., 1014, hui, 1206-1208. 

7. Hildobrandt, W.: Zur AoUoIogie des Erythema nodosum, MQnchon. mcd. 
Wchnschr., 1907, liv, 310-313. 

8. Jadassohn, B.: Cited by Nobl. 

9. Jaquerod: Clinical Bolatioos between Erythema Nodosum and Tuberculosis, 
Bov. M£d. do la Suisso Bom., 1910, xxxvi, 345; Abstr. Jour. Am. Mod, Assn., 1916, 
Ixvii, 547. 

10. Landouzy, L.: flliyth^mo noueux ot soptiefimios h baciUos do Koch, Bull. 
Acad, de m6d., 1913, Ixx, 400-405; also Prosso m6d., 1013, xxi, 941. 

11. Marfan, A. B.: l<Iryth6mo noueux ot tubcrculoso, Presse m4d., 1909, xvii, 
457-459. 

12. Nicola, B.: Contributo cUnico aulla natura e sigoiOcato dell’ eritoma poll- 
nsorfo, Gasz. d. osp., Milano, 1915. xxxvi, 1478-1480. 

13. Nobl, G.: XI. Kongress dor Dhutschen - Dcrmatologischon GosoUschaft, 
Monat. f, prakt. Dermat., 1913, Ivii, 1400-1410. 

14. Osier, W.: On the Surgical Importancoof tho Visceral Crises in tho Erythema 
Group of Skin Diseases, Am. Jonn. Med. Sc., 1901, cxxvii, 751-754. 

Osier, W.: On tho Visceral Complications of Erythema Exndativum Multi- 
formo, Am. Jour. Med. Sc., 1895, cx, 629-640. 

15. Petroff, S. A.: Serological Studios in Tuberculosis, Am. Bev. Tubcrcul., 1017, 
i, No. 1. 

10. Bist. E. and Uolland, J.: Etudes sur la rdnfcction tubcroulouso. Troisi6mo 
memoiro La reinfection cutan5o ot lo ph6noroinc do Koch, Ann. do M6d., 1914, ii, 
13-54. 

17. Bosenow, E. C.: Tho Etiology and Experimental Production of Erythema 
Nodosum. Jour. Infoct. Dis., 1915, xvi, 307-384. 

IS. Sozary, A.: Erythema Nodosum and Tuberculous Mcniogitis, Med. Press 
and Giro., 1912, xciv, 32. I^tytbdmo noueux ot mCningito tuberculeuse, Gaz. d. hdp., 
1912,1.XXXV, 125-127. 
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EPIDEMIC OF INFLUENZAL PNEUMONIA AT CAMP 
HANCOCK, GEORGIA. 
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Prior to the epidemic of influenza at Camp Hancock there 
occurred in one company an outbreak of hemolytic streptococcus 
infection of peculiar virulence and uniform course.- There was reason 
for thinking that the spread of disease in these cases was by food or 
milk infection. One man primarily developed this trouble and in a 
few days six other men were alTected simultaneously, all showing 
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aphonia, paresis of the soft palate, inability to swallow on acconnt of 
chokmg, substemal pain, but otherwise no otlier subjective symp¬ 
toms except cough. The expectoration became more profuse, 
bronchitis developed and three of the seven patients died. The 
temperature and pulse in all of tlrcse patients was praetically normal 
throughout the course of tlicir illness. Dyspnea developed as 
broncliitis increased, and it seemed to us that these patients really 
were drowned by the tliick pus whicli they were unable to expel 
from the bronelii and tracliea. Autopsy in tliesc cases showed a 
streptococcus infection, witli a remarkable affinity for tlie trachea, 
and gradually extending down tlirough tlie bronelii. There was 
visible peribronchitis and peritracheitis. The larjuix and the lungs 
escaped invasion. This series of cases is mentioned because tliere 
were many points of similarity witli the broncliitis which accom¬ 
panied influenzal infection later, and whicli sliowed uniformly a 
bronchitis and peribronchitis very similar to these cases but accom¬ 
panied by pulmonary emphysema and so-called broncliopneumonia. 

During the latter part of September there appeared at the camp 
an outbreak of disease which did not resemble influenza clinically, 
but whicli increased rapidly in frequency until during the last week 
of tliat month there were admitted to tlie hospital about 450 patients 
witli this acute infection of tlie upper respiratory tract. These 
showed a mild coryza and conjunctivitis, some pliaryngitis, very 
little bronchitis, frequently mild acute sinus symptoms and some 
slight cough, mild fever, brief course, and no severe pains. A number 
of cases of pneumonia developed among the patients. We had, 
during the epidemic, three wards of tlicsc so-called “ Camp Hancock” 
pneumonias which were typical lobar pneumonia clinically. They 
all showed prune-juice or'rusty sputmn, high temperature, as a 
rule, with rapid course and termination by crisis. They all showed 
typical signs of consolidation in some portions of tlie lung. In many 
cases tlie course was brief after admission to the hospital, and, in 
fact, some of tliem seemed to be admitted just prior to crisis. We 
were able to keep those patients isolated from the broncliitis cases 
during the epidemic, and while the epidemic broncliitis wards were 
showing a mortality of nearly 40 per cent., tliere were only a few 
deaths among these pneumonia patients (under 5 per cent.) These 
acute upper respiratory infections, while not considered influenza 
at tliat time, appeared to exert a protecting influence when the real 
influenza appeared, and we were forced to the conclusion that an 
attenuated influenzal infection must have been responsible for tlie 
mild epidemic. 

About October 1 tliere arrived at die camp over 2000 men who had 
become infected at another camp and had then been subjected to a 
prolonged railroad journey. The crossing of infections during this 
long journey produced a profound infection similar in all die patients 
and presented a very clear-cut clinical picture in this large group of 
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men. We admitted to tlie hospital in all about 1800 of these eases. 
They were characterized by:' 

1. Prostration—incident to the disease and added to by the 
fatigue, hunger and lack of care unavoidable during the long 
journey. 

2. Cyanosis—particularly of the face and ears and intensely red 
conjunctivee and dusky red pharynx. 

3. Dyspnea—some degree of dyspnea rvas invariable; breathing 
was very shallow. 

4. Epistaxis—very frequent, probably in nearly lialf the cases, 
and in many instances severe in degree. 

5. Bloody sputum. 

G. Cough—all had cough and showed signs of bronchitis in vary¬ 
ing degrees of severity. 

7. Extreme lethargy—a typhoid state, clear sensorlum, but 
apathy and drowsiness; very few were delirious. 

The patients suffering from influenza who recovered without 
marked pulmonary complications were, as a rule, convalescent within 
a few days and did not e-xperience the nervous or renal complications 
which have been reported as so frequent in previous epidemics. 
Many of tliese men developed tlieir bronchitic emphysema during 
tile first day or two of influenza, others were apparently convales¬ 
cent from tile influenza and seemed ready for discharge to duty 
when there was a sudden onset of the so-called pneumonia, with 
characteristic change in tlie physical findings. 

In the so-called pneumonic cases there was evident absent breath¬ 
ing, with impaired resonance at the bases and hyperresonance over 
die rest of die cliest. We were struck with the burly appearance 
of diese patients. This appearance was due to the distention of 
the neck vessels and erection of the clicst, which was dilated to tiie 
full inspiratory limit. These patients showed increased tempera¬ 
ture, widi bloody sputa, and large areas of absent bre,ath-sounds, 
diminished vocal fremitus, and above these areas crepitant rales 
in circumscribed zones and diffuse bronchitis throughout the lungs. 
Forced breadiing might bring out rales where sounds had been 
absent. If breadi-soimds re.appearcd the expiration was markedly 
prolonged. In no case was the sputum of the rusty or prune-juice 
type, but was foamy and bloody, and sometimes mixed so completely 
as to resemble tomato puree. Areas of dulness appeared in the 
bases, gradually spreading from below upward, and the sputum 
became frankly purulent or remained bloody, but was not viscid, 
as in pneumonia. 

The temperature was irregular, always elevated but not unduly 
high; these patients might have sweating throughout the entire 
course of tlie disease. The pulse was slow for the temperature, 
suggesting reflex vagus inhibition from pulmonary distention. 
There was no arrhythmia and the heart remained apparently good 



TORREY, GROSn: ACUTE PULMONARY EMPHYSEMA 173 

to the end. With the finding of dulncss in tlie bases, which might 
occur witliin a few hours of the appearance of the areas of absent 
breatliing, patclies of tubular breathing would appear as in broncho¬ 
pneumonia. These small areas of dulness rapidly coalesced until 
the whole base of tlie lung showed signs as in a lobar pneumonia, with 
marked percussion changes, sometimes flatness, and tubular breath¬ 
ing with egophony and whispered pectoriloquy, as in lobar pneu¬ 
monia, often without rales. 

The rapid massive involvement was accompanied or even preceded 
by the generalized pulmonary emphysema. Whether this was due 
to inflammation of the lung parenchyma, causing a loss of tone, or 
to nervous or circulatory trophic changes, causing loss of tonicity, or 
to bronchial blockage with valve action production is not clear and 
will not be discussed here. The. sudden occurrence of profound 
emphysema in these cases as the outstanding feature of the condition 
was unmistakable. At this stage of consolidation, as at the prior 
stage of absent breathing, tliere was evident above the thus affected 
area a portion of the lung which was apparently compressed and 
showed diminished or absent breathing, impaired percussion note, 
and on forced breathing, or after hard coughing, showers of fine 
crepitant rales as tlic compressed lung unfolded. We consider tliis 
sign of clianging areas of compressed lung a fairly constant sign of 
emphysema. The total lung volume is too great for tlie cliest 
capacity, and some portion of the lung is usually compressed with 
other portions fully distended, these areas changmg after deep 
breathing or coughing, with breath-sounds and percussion resonance 
being reestablished in the expanding portions. 

The areas of consolidation appeared usually posteriorly almost 
always on one side, followed by the other, spreading and coalescing 
toward the lower limits of tlie lung until tlie base was universally 
involved, then gradually spreading upward, one side more than tlie 
other, but seldom with one side wholly free from involvement. The 
total consolidation appeared as a gradual filling from below up. 
Bronchitis persisted throughout, but tubular breathing and pector¬ 
iloquy became pure in tlie solid portion, reaching perfection at the 
lower levels. Subcrepitant rales ivere tjqiical in some portions. 

The point that struck us here with great force was the intense 
dyspnea, with little cardiac disturbance, cyanosis, great air hunger, 
and erection of the cliest fixed in a state of hyperinspiration, with 
only tidal air movement. As tlie muscles of respiration failed e.\itus 
occurred, a respiratory death, in contradistinction to the to.xic 
circulatory or vasomotor death commonly seen in tlie early days of 
true pneumonia. The pulse impressed us as being slowed as if under 
the influence of cardiac vagotonic inhibition, as in high pulmonary 
pressure. The pulse in desperately ill or moribund individuals was 
excellent in volume and quality, and relatively slow; arrhythmias 
were almost never noted. As this distention of the chest developed 
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it could be noted that the whole cliest excursion was diminishing 
as manifested by a general diminution of the lateral excursion of the 
costal arches until tliere was an inspiratory retraction, more in the 
affected side at the onset, tlicn becoming bilateral. 

Very soon the accessory muscles of respiration were the only 
effective ones giving a lift of the upper chest, while over the rest of 
tlie tliorax was seen only a weak effort of the muscles, giving an 
midulatory movement of the clicst, already so overdistended tliat 
any gain in capacity was impossible. Sternal tympany became more 
marked, assuming a box-like character. Marked stasis of all the 
veins entering the chest and those drained by the superior vena 
cava were manifest. Cyanosis became more profound and in the 
end stage tliere was an ashen lividity of the whole face and chest. 

lYhen in apparent respiratory extremis, frequently a patient 
would begin to complain of pains, substernal and in tbe jugular 
fossiE, and crepitation would be noted in tlie subcutaneous tissue at 
the root of the neck, and immediate marked subjective relief was 
apparent, rapidly followed by a noticeable improvement in the 
respiratory excursion of the chest, and the most striking decrease in 
cyanosis and jugular distention. With the relief of cerebral venous 
stasis a clearing up of the previous accumulative mental hebetude 
occurred witli remarkable suddenness. Cutaneous emphysema soon 
became diffuse, not infrequently spreading down the trunk to the 
pubes, first appearing along the sheaths of the cutaneous veins. 
As the intratlioracic pressure was thus relieved those apparently 
moribund patients often went on to recovery. We then began 
measuring tlie respiratory excursion, the measurements being taken 
by Lieutenant Beveridge, and his measurements verified these clinical 
observations, in tliat there was apparent an increase in the cliest 
circumference during the illness and an abnormally small respiratory 
excursion, with a striking increase immediately as tlie cutaneous 
emphysema gave vent to tlie air contained in the mediastinum. 

The emphysema of the lungs and mediastinum was shown by the 
marked sternal and vertebral tympany, tlie disappearance of cardiac 
dulness and tlie low stand of the diaphragm, with the pleural sulci 
distended in full, marked limitation in the motion of the ribs, 
inspiratory retraction of tlie costal arches and marked cyanosis. 
The extent of the emphysema was so great that the supraclavicular 
and suprasternal fossm were obliterated and the upper interspaces 
bulged on expiration and markedly on coughing. It was difficult 
to outline consolidations in the bases, because tlie percussion note 
over the whole chest was so hyperresonant and also because the 
lung tissue was found to be air-containing. 

The course of the disease was entirely different from that of lobar 
pneumonia. This contrast was particularly striking, as we had at 
this time three wards of pneumonia patients, all of whom showed 
typical prune-juice sputa and termination of acute, severe, fre- 
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quently toxic courses by tsqiieal crisis. These cases, which were 
kept carefully isolated from newcomers, recovered without marked 
bronchitis and furnished an opportune contrast for comparative 
observation. We could not fail to be impressed by tlie presence in 
one group and the absence in tlie other of the characteristics noted 
above; namely, tlie peculiar tj^ie of sputum, cyanosis, dyspnea, 
respiratory movements and extreme emphysematous fixation of the 
chest, almost as in an anunal in anaphylactic shock. Most of about 
ISOO patients received after a long railroad journey, with a profound 
degree of infection and tliorough crossing of all the infectious strains, 
showed some degree of brondiitic emphysema and gave us an unusual 
opportunity for observing a condition developed to its greatest degree 
of uniformity and intensity. 

The sequence in these cases is usually as follows: At the onset 
signs of generalized brondiitis and emphysema, universal through¬ 
out tlie lungs and most marked at tlie bases and toward the roots of 
the lungs. This is tlie stage of absent breath-sounds in the area 
which is about to show signs of consolidation. 

Roentgen-ray plates taken at this stage are peculiar in that while 
the percussion note is resonant or hyperresonant throughout tlie 
chest, and the breatli-sounds are diminished in intensity and not 
roughened, the skiagraph shows a diffuse clouding of tlie whole lung, 
with the bronchi clearly outlined, broad and dense, giving a streaked 
appearance, as in a moderate degree of bilateral fibroid phthisis. 

The next stage showed continued universal bronchitis, with 
patches toward the bases showing the auscultatory signs of consoli¬ 
dation, which rapidly coalesced until these areas became difi'usc, 
rapidly advancing upward, always bilateral, though the involve¬ 
ment in one side might be limited in extent. These signs were 
particularly well-marked in the back. The percussion note was 
altered by the emphysematous condition of the lung, so that a true 
flat note as elicited in pneumonic consolidations was not found. A 
note might sound almost flat in comparison with the hj'perresonant 
or tympanitic note found in other portions of the chest, but careful 
analysis always has shown tliat tliere was a large factor of resonance 
or high-pitched tympany when this area was considered by itself. 
It may be noted here that these apparently solid lung portions all 
were air-containing and floated high in w’ater. This is the stage in 
which the tympanitic note on the stemimi becomes so marked, 
cyanosis and dyspnea extreme, tlie chest erected to its greatest 
capacity as if filled with a lung whidi is too large for tlie thoracic 
cage and tlie respiratorj' excursion practically obliterated. Toxic 
signs w’ere not evident and pulse and temperature relatively low as 
compared with pneumonia. Delirium was comparatively infrequent 
and the anxiety and mental distress so marked in pneumonia were 
strikingly absent. 

A number of the patients dying in this stage of early emphysema 
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came to autopsy. The cause of death was evidently the mechanical 
obstruction of the return flow of the venous blood from the general 
circulation to the interior of the chest by the tlioracie fixation 
interfering with the mass movement of tlie blood. Dilatation of the 
right heart cannot be demonstrated clinically in these cases possibly 
because of the overlying emphysematous lung and tympanitic 
sternum, and probably because these hearts are not dilated as in 
pneumonia and certainly not sufficiently dilated to account for the 
enormous distention of the superior and inferior vena cava as a 
prime factor in this stasis. This stasis in the large veins appeared 
to be due to tlie obstruction occasioned by increased intrathoracic 



Fla. 1.—Bronehitia, peribronchial infiltration nnd acute emphysomn, with turwes- 
ccnco and infiltration of the alveolar walls. 


pressure, and tlie relief of stasis following immediately upon the 
escape of air from tlie mediastinum into the loose areolar tissue 
surrounding tlie large veins was one of tlie most strikmg features of 
the whole series of observations and was comparable to the relief 
afforded by venesection in the distress of acute cardiac dilatation. 

While we had many autopsies showing this stage of the disease, 
one of the most graphic demonstrations of the extent of this emphy¬ 
sematous dilatation was afforded by the necropsy finding in tlie case 
of patient “ G.” In this case true lobar pneumonia supervened as a 
reinfection on an existing bronchitic emphysema and involved the 
upper and middle lobes on the right, making a perfect cast, measur¬ 
ing 40 cm., on the convex surface, 24 cm. on the concave and 
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15 cm. at the hilus. The rib markings deeply indented the surface. 
This cast by preventing any collapse of tlie lung showed the enor¬ 
mous distention which these lungs can attain. 

The lungs of bronchitic emphysema at this stage showed a great 
similarity in gross pathology as well as m clinical findmgs. The 
lungs were gray toward the apex, with a uniform beefy red appear¬ 
ance toward tlie base. The surface was glistening, showed the rib 
markings and emphysematous bullm, which were plainly xdsible 
\mder the visceral pleura. The emphysema was sucli that the lungs 
could not be collapsed by pressure, and while fairly tough at the apex 
were extremely friable at tlie bases. Here tlie tissue, while appar- 



Fio. 2.—Portion of section shown in Fig. 1 under high power, showing ciiangcs in 
the columnar colls lining the bronchus, and tho surrounding round-cell infiltration. 


cntly solid, was always found to be air-containing, floated in water, 
and although clastic to a light toucli, disintegrated mider moderate 
pressure, appearing almost necrotic. 

The cut surface showed color as on tlie ]ileural surface, and from 
the red portions bloody serum exuded. The surface w.as glistening 
and pulled away from tlie bronchial stumps, whicli stood out promi¬ 
nently, showuig thickened indurated walls and infiltrations surround¬ 
ing them in cross and longitudinal sections and exuded thick, creamy 
jius. This poured out in quantity from tlie large bronchi. All lobes 
of the lung were studded witli nodules from the size of a millet-seed 
to the size of a bean, which were inflammatory areas surrounding 
sections of tlie bronclii and broncliioles. Thick aggregations of 
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these formed irregular nodules, which simulated lobular consoli¬ 
dations; but to the touch tliese lungs had a feeling which was similar 
in all of them and quite characteristic. While the nodules varied in 
number and degree of coalescence tliey were distinct from lobular 
pneumonia, and of all patliological lung processes with which we arc 
familiar they resembled only acute disseminated pulmonary tuber¬ 
culosis. In looking at these lungs it seemed impossible that such 
lungs could clear up without multiple .abscess formation or extensive 
necrosis. The lung parenchyma in the bases between these inflam¬ 
matory nodules was mushy and friable. It seemed as though the 
blood supply and innervation must have been interfered with by 
the peribronchial infiltrations. The hard nodules were lacking in 



Fu 5. 3.—Coalescence of pcribroncliiol infiltrotions in tlio evolution of consolidations. 

those cases in which death occurred in the first days of the disease, 
but tile same necrotic character of the lung parenchyma was present 
and the tliickening of tlie bronclii evident. Pleural involvement 
was practically absent and empyema not found. 

Wlien convalescence was prompt and large abscesses or pleural 
fluids did not develop, tlie patients apparently recovered remarkably 
quickly and did not appear like men who had been through a course 
of pneumonia. The toxic depression was lacking and they looked 
remarkably well, but rales persisted throughout the chest and peri¬ 
bronchial fibrosis was marked. From the roentgen-ray plates one 
would say that tliere was present much lung destruction and per¬ 
manent damage. 
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Other patients who were slow in convaleseing showed an irregular 
temperature eurvc rvith febrile exacerbations, continued generalized 
bronchitis and purulent expectoration. The peribronchial thicken¬ 
ings and infiltrated areas, standing out clearly and separated by 
emphysematous lung, were so generally distributed and so close 
togetlier in tlie roentgen-ray plates of these chests tliat the descrip¬ 
tive term "snow-storm” was applied to these plates. Multiple 
small abscesses were always present, tbickly strewn tliroughout the 
lung, and these patients might die witliout the development of large 
areas of necrosis with empyema which frequently terminated the 
struggle for life. 



Fia. 4.—Photograph of thoracic coatents removed entire, showing largo emphy* 
semntous buUso of lung and particularly of mediastinal alveolar tissue. Specimen 
preserved in Kaiserling's fluid. 


We encountered notliing resembling the primary empyema or 
extensive early pleural involvement accompanying tbe active 
pneumonia observed in the epidemics of broncliopneumonia of a 
year ago. When fluid was found in our cases it occurred late and 
seemed always due to a direct extension to tlie visceral pleura from 
an underlying inflammatory focus. The fluid always occurred late 
and if e.xplored when first appearing was usually clear straw colored 
and coagulated promptly on withdrawal. If such a fluid was with¬ 
drawn by aspiration almost invariably sticky frictions were audible 
within a few hours. If reaccumulation of fluid occurred it was, as a 
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rule, distinctly purulent or sometimes fibrinous, making aspiration 
difficult. 

Collections of fluid were in tliin layers as if they had accumulated 
in the pleural cavities under pressure of the emphysematous lungs, 
which afforded insufficient space for the usual localization in tlie 
dependent portions of the chest and forced the fluid along the paths 
of least resistance, frequently upward and along the anterior 
mediastinum. 

There was dulled tympany corresponding to the fluid, but percus¬ 
sion alone gave little distinction between areas of consolidation and 
fluid. These thin layers of fluid under high tension apparently served 
as excellent transmitters or conductors of voice and breath-sounds 
as well as of tympany to percussion from the compressed emphyse¬ 
matous lung beneath them. They did, however, act as mufflers in 
diminishing tlie amplitude of the vibratory wiives, and we found that 
pure high-pitched tubular breathing, whispered pectoriloquy and 
egophony were the most reliable signs of fluid even though tympany 
was marked over these areas of effusion. 

When the chest space was reduced by rapid collection of fluid in 
tlie pleural cavity, the emphysematous upper portions of the lung 
were pressed against the walls of tlie upper chest. These lungs (as 
noted invariably at autopsy) could not be collapsed by pressure, and 
tlie resulting signs were very different from those found where a 
normal or non-emphysematous lung is compressed by a large pleural 
effusion. We noted in these cases signs practically indistinguishable 
from those found in large cavities or open pneumotiiorax. The apices 
gave a perfect tympany to percussion and cracked-pot sound and a 
ringing character of the spoken voice, with amphoric transmission 
of tracheal breath-sounds. These localized fluid collections, rapidly 
walled off and under pressure, were frequently accompanied by 
severe diffuse pain in tlie axillary region of the affected side, with 
skin hjqieresthesia and tenderness in the interspaces. It was noted 
that in the 6th, 7th, 8th, and 9th spaces, particularly the latter, the 
pain was constant even in the absence of respiratory motion, but 
accentuated on deep breathing or coughing. 

The fluids varied in their bacteriological flora and in their physical 
characteristics. They iverc uniform in their late occurrence, some¬ 
times six wTeks from the onset of the broncliitis, from the fact tliat tiiey 
were not the result of a difl'usc pleuritis but started as exudates from 
relatively small areas of pleura overlying the inflamed or necrotic 
lung tissue. There was uniformity in the rapidity of formation of 
adhesions; indeed, so far as we could judge from physical signs and 
from autopsy findings the fluid rvas often found after adhesions had 
established themselves and started as softening in a mass of plastic 
exudate. Massive empyema was hardly ever eneountered. A 
number of cases at autopsy showed tlie lung tissue at tlie bases so 
necrotic tliat we looked carefully in otlier patients for signs of lung 
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rupture and consequent empyema. This did not occur early, but 
eventually a number of patients showed rupture of lung abscesses 
into tlie pleural cavity. This rupture occurred after adhesions bad 
formed and the empycmata tlms developed were strictly localized 
and in some cases the bronchial drainage was sufficient to clear them 
up, at least temporarily. These patients witli ruptured lung abscess 
frequently succumbed after a more or less prolonged septic course. 
The auscultatory signs of these conditions were well-marked and 
resembled those of large tuberculous cavitations, with whispered 
pectoriloquy and bubbling rales very close to the ear. The destruc¬ 
tion of lung tissue by necrosis and abscess formation in tliese cases, 
as slrown at autopsy, was enormous, almost total in the bases; 
usually parts of tire upper lobes were also destroyed, tlie remaining 
lung tissue being markedly emphysematous. 

Regarding treatment it must be said tliat no routine treatment 
was shown to be of value after the bronchitic emphysema was estab¬ 
lished. In view of tlie apparent immunity enjoyed by individuals 
who had recently suffered from attacks of probable influenza of a 
mild form it would seem tliat a proper vaccine might be of prophy¬ 
lactic value when influenza is epidemic. Creosote in full dosage in 
the influenza cases may be of service in preventing tlie development 
of bronchitis. 

When bronchopneumonia with bronchitis and emphysema is 
established the tlierapoutic measures whicli are useful in tiie manage¬ 
ment of lobar pneumonia are of no avail. The emergency is due to 
mechanical rather than toxic causes, and tlie problems presented are 
totally different. 

SuMiURY. Obsen'ation of 1150 soldiers witli epidemic influenza 
pneumonia at Camp Hancock has indicated tliat tlie disease as it 
occurred tliere differed so essentially in its patliologj’ and course 
from lobar, broncho- or lobular pneumonia, according to the usual 
conception of tliese diseases, that w'e designated the condition as 
Acute Broncliitio Emphysema. 

Certain conditions were invariably present, including an intense 
broncliitis and peribroncliitis similar to tliat found in a previous 
epidemic of pure hemolytic streptococcus infection. There was 
also present from tlie first a dcstnictive softening of tlie lung paren¬ 
chyma. In addition to this there was always an early and persisting 
generalized pulmonary emphysema wliidi frequently was tlie main 
factor in causing death by interference with tlie mass movement of 
tlie venous blood. These conditions were found in every case 
examined at autopsy. Except for frequent acute otitis media tliere 
were almost no complications or sequclic outside of the cliest. 

The pulmonary emphysema, with consequent venous stasis, 
accounted for tlie cyanosis, epistaxis and fixation of tlie chest in tlie 
phase of extreme inspiration, wWi low stand of tlie diaphragm, which 
characterized these cases, and also accounted for tlie paradoxical 
physical signs in cases in which fluid developed in the chest. 
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PRIMARY CARCINOMA OF THE THIRD PORTION OF THE 
DUODENDM.* 

Bt George Douglas Head, M.D., 

MINNEAPOMS. MINNESOTA, 


Primarv carcinoma of tlie duodenum is a rare disease. Only 7 
cases are reported by Schleringer in 42,000 autopsies made in Vienna. 
Perry and Shaw in studying tlie Guy’s Hospital Reports found only 
four examples in 18,000 autopsies. Out of 19,500 autopsies done at 
the London Hospital IS cases were found. 

Carcinoma of tlie duodenum comprises about 2 per cent, of tlie 
cases of primary malignant disease of the intestine. The disease 
may occur in any part of the duodenum. Of Fenwick’s 57 collected 
cases the first part of the duodenum was involved in 21.5 per cent., 
the second part in 57 per cent., and the third in 13.5 per cent. 

The majority of these tumors belong to tlie eylinder-celled type, 
but colloid cancer and spheroidal-celled types occur. Adenocar¬ 
cinoma usually encircles tlie gut and causes n constriction of its 
lumen, while tlie spheroidal-celled carcinomata either take the form 
of soft excrescences or of deep ulcers, witli elongated edges and 
fungated bases. 

This case was an adenocarcinoma, involving the third portion of 
the duodenum below tlie biliary papilla. It encircled the bowel 
wall and produced almost complete occlusion. It was primary and 
no otlier organ was involved. Before proceeding to give the history, 
of the case, I wish to review tlie symptomatology of the disease. 
The clinical picture presented depends upon tlie location of the 
growth ill tile duodenum. Carcinoma above the biliary papilla— 
namely, in the horizontal portion of tlie duodenum—presents the 
symptoms of pyloric stenosis, beginning with discomfort and flatu¬ 
lence after meals, with later pyrosis, loss of flesh, anemia and finally 
vomiting of a persistent type, with or without hematemesis. A 
palpable mass is usually present. Carcinoma in tlie vicinity of the 
biliary papilla—namely, in the second part—is ushered in with a 
slow developing icterus witliout pain or vomiting. Chills and fever 
may be present. The jaundice persists, vomiting develops, the liver 
becomes enlarged, tlie gall-bladder may be distended and palpable, 
there is progressive loss in weight and strength and the patient dies 
in inanition. A palpable mass may or may not be present. 

In carcinoma of the third portion of the duodenum the first symp¬ 
toms, according to Fenwick, consist of flatulence and discomfort 
after meals, burning acid eructations, loss of appetite and gradual 
emaciation. After a lapse of a few months vomiting appears and 


* Presented before the Minnesota Pathological Society. 
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persists until the end. (In this case tlic vomiting was intermittent 
and there were months in which the patient was free from it.) The 
tongue becomes thickly coated and tliirst becomes excessive. (In 
this case the tongue was clean.) There is marked cachexia and rapid 
loss in flesh. (In tliis case no rc.al cachexia and no persistent loss in 
weight imtil near the close, but, on tlie contrary, a gain of eight to 
ten pounds during one mterval of the illness.) The bowels are 
obstinately constipated. (In my case the bowels could always be 
moved by a saline.) The stools are seldom quite devoid of bile and 
often contain altered blood. 

The character of tlie vomiting is an important feature. It always 
contains bile, which gives it a bright green color. The filtered 
vomited material is neutral or alkaline in reaction. (In this case 
it was acid.) It contains no free hydrochloric acid, but usually lactic 
acid. (The contents always contained free hydrochloric acid in the 
case reported and contained no lactic acid.) Will digest fibrin if 
warmed, owing to the fact tlmt it contains pancreatic juice. (This 
test was not made in my e<ise.) From time to time attacks of intes¬ 
tinal obstruction intervene, attended by incessant vomiting and 
obstinate constipation. At these times from 10 to 15 pints of an 
alkaline bilious fluid may be vomited in tbc twenty-four hours, 
notwithstanding the fact that the patient has taken nothing by 
nioutli. 

Examination of the abdomen shows a much enlarged stomach, 
with inonouneed suceussion as far out as tlie right mammary line. 
No tumor, as a rule, can be palpated unless the retroperitoneal glands 
arc involved, when an ill-defined hard mass can be felt to tlie right 
of tlie umbilicus.. The introduction of a stomach tube gives evidence 
of considerable importance. After tlie stomach has apparently 
been emptied a fresh gush of fluid gastric contents appears, with 
cough, or when tlie body is bent to the left, due to the regurgitation 
of the duodenal contents. After the stomach has been evacuated a 
suceussion splasli may be obtained to the right of tlie imvcl, owing to 
tlie presence of fluid in the duodenum. Finally, after emptying the 
stomacli at night, a quantity of bilious fluid may be again extracted 
in the morning before food is taken. 

Case History. Mr. G. H., aged seventy-four years, married, 
cliildren, a man of large affairs. No cancer history in his parents. 
Had been strong and well as a young man. For tlie past seven 
or eight years had had distress in his upper abdomen and back from 
time to time. He was a very heavy eater, and tliese spells were 
attributed to indiscretions in his diet. The distress was never acute, 
but he would complain of some ill-defined soreness in the upper 
abdomen. He would often vomit once or twice. The spells never 
continued for more than a few days, and w'ould tlien disappear. 
During the later years of his life he had been subject to attacks of 
bronchitis in the winter. In some of these his breathing had bqtliered 
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him, especially at night, and in one or two he had had some cardiac 
disturbance, witli a weak, feeble, rapid pulse. Had had casts and a 
little albumin in his urine for years. Had taken a moderate amount 
of stimulants all his life. 

In tlie latter part of November, 191G, following tl\e death of his 
wife, it was n Dticed that he seemed pale in color and lacked his usual 
vigor and energy. No thorough examination was made at the time, 
as his attending physician attributed tlie state of health to the trying 
circumstances surrounding the death of his wife. He was sent to 
soutliern California for the winter. While going over the mountains 
tlie nurse noticed that he complained of distress in his chest and 
became pale and weak. After readiing Santiago he was thoroughly 
examined by an internist and a diagnosis of pernicious anemia was 
made. No nucleated reds were, however, found in his blood. The 
blood examination at that time showed 2,500,000 reds and 55 per 
cent, to 60 per cent, hemoglobin. He had some gastric sjTnptoms in 
January, 1917, and one or two vomiting spells. In Februarj' he had 
mofe gastric distress, with vomiting lasting over a month's time. 
From this he recovered and felt splendidly for about a month, when 
he again had an attack of persistent vomitmg lasting three or four 
days. He retained nothing upon his stomach during this attack, and 
the vomited material was dark brown in color. In this attack he 
vomited large quantities of fluid—in fact, more than he took in. 
He returned to Minneapolis m May, much improved, and the blood 
examination, made by his physician, showed 4,000,000 reds and 
hemoglobin 56 per cent. 

I saw him first in June, 1917. He was in one of his vomiting 
attacks. Had been vomiting two days or so. Was getting up largo 
quantities of dark and greenish-looking fluid, with many black, 
partially digested blood-clots in it. The fluid vomited was much 
more tlian he was ingesting. Would vomit a bowlful at a time. 
The appearance of tlie vomited material suggested cancer of the 
stomach, and this diagnosis had been considered on account of the 
man’s age; but the absence of a palpalile mass, tlie fact tliat he had 
maintained his weight, his perfect relief from gastric symptoms 
between attacks, his liigh-grade an'emia and tlie negative roentgen- 
ray examination of tlie stomach for carcinoma had been considered 
sufficient evidence for ruling this out. 

The physical examination revealed a large-framed, well-nourished 
man, with iron gray hair. The color of his skin and mucous meni- 
branes showed marked anemia, not tiie t^ical waxy color of perni¬ 
cious anemia. He was weak from the vomiting, but had been up and 
about at home prior to this attack, and felt good. He complained 
of no numbness of tlie hands or feet. Nothing of importance was 
noted outside of his color, a systolic bruit at the apex of the heart, 
witliout cardiac enlargement, and a somewhat emphysematous chest 
with quiet breatli-sounds. No enlarged glands or hard nodules in the 
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skin c<)\il(l l)« felt. A small lijiuina, tlic size of a bean, was pre.sent 
in the abdominal wall of the upiier right abdomen. This at first 
was confusing and was inter|)rctcd as intra-abilominal. No mass 
could be palpated in the alalomen. 'I'he rectal examination was 
negative. Distention of the stomach with gas showed a large stom¬ 
ach, the greater curvature being below the umbilicus. No mass 
could be palpated after gas distention. Na peristaltic waves could 
be seen sweeping over the stomach. Markctl succussion was present 
over the stomach area. Tlie liver was not enlarged. The spleen 
not palpable. No mas.ses couhl be palpated in other parts of the 
abdomen. 

The examination of the vomitcfl material sliowed a strongly acid 
reaction; free hydrochloric acid 0, total acidity 20; no lactic acid; 
strongly positive benzcdinc; no Opplcr-lloas bacilli. Tlie gastric 
analysis following an Kwald meal showed free hydrochloric acid 59; 
total acidity 100; no lactic acid; negative benzedine. 

The blood examination showed hemoglobin 45 per cent.; reds, 
11,900,000; leukocytes, 7000. Dilfcrcntial count: polymielears, 
71 per cent.; large mononuclears, 2 per cent.; small monomiclears, 
23 per cent.; transitionals, 2 ])er cent.; basophilcs, 2 per cent.; no 
myelocytes; no nucleated reds. 

The urine was acid; specific gravity, 1018; contained some 
albumin; no sugar; an occasional pus cell; n few small, narrow 
hyaline and granular casts. The st(M)ls .sliowed a strong benzedine 
test for blood. 

^Ye had tlien licre to deal with an old man, well-nourished, looking 
very anemic, complaining of ilklcfincd gastric symptoms, exhibiting 
at times periodical attacks of vomiting of large quantities of grecnisli 
material, witli partially digested bloiKl, whose physical examination 
revealed a high-grade secondarj' anemia, witliout assignable cause 
except the presence of blood in tlie vomit and in the stools, lioent- 
genoscopic examination of tlie stomach and bowel was refused on 
account of a former unhappy e.xperience when jircvious roentgen- 
ray c.xaniinations had been made. 

The primary examination was made June 23, 1917. The patient 
was observed closely from tliat time until his death in coma, about 
seven montlis later, and one year an<l two montlis subsequent to 
the time when he first jirescntcd symptoms of anemia. 1 wish to 
give you as nearly as possible an outline of tlie clinical course, with 
the blood, gastric and stool studies during this periwl. 

The note of June 27 read: I saw this patient at his house last 
night. AVas feeling much better, retaining all his food. Says lie does 
much better on a solid tlian on a liquid ilict. Is now eating toast, soft 
eggs, breakfast foods, etc. I pal|)atcd the iqiiicr abdomen. Could 
feel the litfle-finger-sized nodule to the right of the median line, close 
to the right costal margin. It is probably in the abdominal wall. 
It is tender to touch and not very hard. Could feel no enlarged 
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glands. No evidence of nicta.static iiodulc.s or anything suggestive 
of malignant disease. 

Note of July 7 read; Kxamined Mr. (J. II. today. Patient is 
getting on A’ery well on his diet of rice, milk toast and cereals. He 
has not vomited. He is not Io.sing Avcight and feels good. In the 
ntid-abdomen, about midway between the tip of the ensiform and the 
umbilicus, I could feel a deep-lying resistance, which I could not 
outline. This spot is tenderto touch on firm pressure. Examination 
of the stools shows occult blood. Have placed the patient on treat¬ 
ment for duodenal ulcer. 

July IG. Examined patient again today. Says he is comfortable, 
more so than he has been for a long time. Has had no vomiting. 
Could palpate no mass or tenderness in tlie abdomen. Is eating 
only rice and bread and milk. Is fed every two hours. Is gaining 
in Aveight. Occult blood is still present in tlie stools, but the reaction 
is not as pronounced as before. Hlood examination sliows hemo¬ 
globin, (i4 i)er cent.; red cells, 3,732,000. 

August 28. Patient feels much better. Is almost free from 
abdominal distress. No vomiting. Sleeps well. Still on soft diet. 
Is gaining in weight. Stools show occult blood. Can palpate no 
mass. Hemoglobin, 58 per cent.; reds, 3,253,000. 

October 1. Patient looks a trille paler. I'p and about each day. 
Is complaining of a dull imin coining on from time to time in tlie 
lower right abdomen. It docs not persist and lasts only for a minute 
or two. He has complained of tliis distress frequently. No mass 
could be paljiatcd. The old area of tenderness in the upper mid¬ 
abdomen is not iiresent. No enlarged lymph glands in the groins, 
axilla; or elsewhere can be palpated. Spleen not enlarged. Liver 
at tlie costal margin. Nurse states that for about a week stools 
have been a dark bromi. Stool examinations show occult blood. 
Hlood examination shows a sharp ilrop; hemoglobin, 30 per cent.; 
reds, 2,8-10,000; leukocytes, 5000. Hili'crcntial count: polynuclears, 
74.5 per cent.; large mononuclears, 2.5 per cent.; small mono¬ 
nuclears, 20.5 per cent.; transitionals, 2.5 ])cr cent.; cosinophiles, 0; 
basophiles, 0; myelocytes, 0; no nucleated reds. 

October 0. Examined patient today. Having all stools saved. 
The stools are lighter and ha\’e lost the dark browm color of a few 
days ago. Put an ice-bag again over tlie abdomen. The patient 
has evidently had more bleeding, Avhich is now’ quieting down. 

October 10. Stools are still lighter. Have still a greenish color. 
Dark browni color has disappeared. Patient complains of ill-defined 
distress in tlie upper abdomen. Calls it indigestion. Says it shifts 
from one point to another. Says it comes on after eating. Belches 
gas and it disappears. 

October 16. Patient is not doing so well. Seems more prostrated 
and weak. Color is paler. Stools are much lighter, a pale green, but 
still contain blood by the benzedine test. Blood examination shows 
hemoglobin, 23 per cent.; reds, 3,184,000. 
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October 29. Patient is again better. His color is not so pale. 
The pain in the mid-back, which he has had for a number of days, 
has disappeared. Palpated the abdomen but could feel no mass. 
.Stools still contain blood. Blood examination shows hemoglobin, 
37 per cent.; reds, 3,232,000. 

November 18. Examined Mr. G. H. today. Is doing fairly well. 
His color is better. Has gained some in weight. Complains very 
little of distress in tlie upper abdomen. Is eating a fairly general 
diet witliout distress. Stools are a typical milk stool, but show 
occult blood. lYcnt over tlie alidomcn carefully, but could palpate 
no mass. 

December 10. Saw this patient today. Is doing splendidly. 
Color is improving. Is eating a fairly general diet, including fish 
and bacon and scraped beef, without distress. Blooil examination 
is better; hemoglobin, 42 per cent.; reds, 4,016,000. 

January 0,19lk Patient is having distress in tlic upper abdomen, 
witli belching of gas. Thinks it is due to sweetbreads which he had 
eaten. 'Has been eating all kinds of foods without distress up to this 
time. Stools are again a dark bromi color and give a stronger 
hcnzcdinc test. 

January 8. Patient was seized with a severe attack of vomiting 
in the night. Vomited, two or three times, a large amount, 500 to 
1000 c.c. The material was a typical colTce-ground vomit. In spite 
of the fact tliat he took little fluids large quantities of dark material 
continued to conic up. There was no tenderness in the abdomen. 
\ marked succussion sound w’as present over tlie stomach area. 
The vomited material was acid, contained free hydrochloric acid, 
12; total acidity, 34; no lactic acid; was strongly positive for blood 
by benzedine. 

January' 11. Patient today vomited a large amount of dark, 
gnimous, black material, depositing a heax'}’ sediment of small 
(lark blood-clots on standing. Some of the last of the vomited 
material coming up contained bright blood. The vomited material 
was acid; contained free hydrodiloric acid, 4; total acidity, 30; no 
lactic acid. Strongly positix’e benzedine test. 

January' 13. Patient is doing badly. Continues to vomit about 
1000 c.c. of dark colfec-groUnd material four or five times a day. 
The A'omiting attacks come in spells. Is taking plenty of fluids, 
and w’hen tlie stomach becomes filled begins to vomit. Vomited 
material has no fecal odor. The x omiting, however, is of the ohstruc- 
tive type, as tlie stomach can be seen to slowly fill up with fluids and 
then empty itself, only to be filled again. Patient is rational, his 
pulse is good and the supply of fluid by rectum relieves his thirst. 

January 17. Patient is losing ground. Vomiting still continues, 
all of a coffee-ground character, and in large amounts. I Ic is becom¬ 
ing weak and prostrated. Anemia is marked. Patient is perfectly 
rational and is in no sex’ere pain. The vomiting gives him relief. 
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Jammry 19. Patient died today in coma. Vomited collee- 
ground material only a few hours before his <lcatli. 

With the completed clinical picture of thedisease before us, one of 
two interpretations seems justified in a man aged seventy-four years, 
showing a high-grade anemia, with blood ijcrsistently in the stools, 
a hy])eracid gastric content, no palpable mass, and dying with tlie 
sjTDptoms of obstructive vomiting—namely, citlier a carcinoma 
high in the intestinal tract below the stomach or a duodenal ulcer 
with a carcinoma sui)erimi)osed, causing obstruction by occlusion 
of the bowel. The diagnosis of the case prior to autopsy was a 
duodenal ulcer, with carcinoma superimposed, producing a slow- 
developing occlusion of the intestine not far from the pyloric opening. 



Primary carcinonm of the duodonum. A, carcinoma; B, duodenal walls. 


PosTMOKTEM llEroiiT. (By E. T. Bell, M.D., Professor of 
Patliology, I’nivcrsity of Minnesota.) Autopsy limited to an 
abdominal incision. No evidence of disease in the jxiritoncal cavity. 
At the lower curve of the duodenum and c.vtending over into tlic 
third portion a resistant mass was palpated. The stomach and upper 
part of the duodenum showed a moderate degree of distention. 
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I poll opening tlie duodenum a tumor mass was found situated 
mainly in tlie third portion and in the lower part of the descending 
])ortion. The lumen was almost completely occluded by a cauli- 
ilowcr-like growtli growing from the median and posterior wall. 
This growth extends from a point 2 cm. below the papilla of Vatcr 
to a point 9 cm. below the same structure, tlie length of the tumor 
in the long axis of tlie duodenum being therefore 7 cm. The greatest 
height of the growth projecting into the lumen of the duodenum is 
3 cm. At a point 4.5 cm. below the papilla of Vater tlie lumen of the 
(luodemim is extremely narrowed, being almost completely obstnic- 
tcd. The point of attachment of the cauliHower-like growth to the 
inner posterior wall of tlie duodenum measures 4 cm. There is no 
involvement of the head of the pancreas, which lies in contact witli 
the portion of tlie duodenum from which tlie tumor is growing. 
There is no enlargement of tlie lymph nodes in tlie abdominal cavity 
at any point. 

Microscopic examination of the tumor shows a typical adenocar¬ 
cinoma of the papillary' type. Infiltration extends deep into the 
muscular layer of the duodenum on its inner aspect. 

The kidney shows iuimerous coarse pits over the surfaces, par¬ 
ticularly marked along the convex borders. There is, however, only 
a moderate reduction in tlic amount of renal cortex. Microscopic 
examination shows tlie lesion to be of tlie coarse arteriosclerotic type. 
There is no anatomical evidence suggestive of renal insufficiency. 

No gross or microscopic lesions in the adrenals, liver, pancreas or 
lymph nodes around the celiac axis. 


REPORT ON THE EXAMINATION AND TREATMENT OF 
SOLDIERS INFECTED WITH HOOKWORM AT 
CAMP BEAUREGARD, LA., MARCH 1 TO 
SEPTEMBER 1, 1918. 

By Don.\i.d .1. Fiiick, M.udu, M. C., U. S. A., 

This report is made for tlie purpose of showing the wide dis¬ 
tribution of hookworm among Soutliern troops, tlie nece.ss'ty of 
early examination and intensive and reiieated treatment. 

On account of a number of unavoidable circumstances, tlie ex- 
aniiiiatioii for honkworiii was not begun until tlie end of February, 
1918. As the work was new to nearly all concerned, it was slow and 
not systematic. .As a result, ratlier a large number escaped having 
their stools examined. After tlie examination was made and the 
list of positive cases fully determined, it was most difficult to get the 
men sent to the Base Hospital for treatment. The hospital had 
jilans made to treat 100 cases every forty-eight hours, but was 



